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Chapter 1. Introduction
This is the UserÕs Guide for the Land surface Data Toolkit (LDT). This document describes how to
download and install the LDT software and instructions on building an executable.

This document consists of 7 sections, described as follows:

1. Introduction : the section you are currently reading.

2. Background : general information about LDT.

3. Preliminary Information : general information, steps, instructions, and definitions used
throughout the rest of this document.

4. Obtaining the Source Code : the steps needed to download the source code.

5. Building the Executable : the steps needed to build the LDT executable.

6. Running the Executable : the steps needed to prepare and submit a run.

7. LDT Config File : describes the various run-time configurations.

1.1. WhatÕs New

1.1.1. Version 7.3

1. Includes new runmodes

! USAF snow and ice analysis (USAFSI) runmode

! optimization and uncertainty estimation procecssing runmode

! LIS Hydro preprocessing runmode

! climatological restart processing runmode

2. Supports additional data assimilation observations

! GLASS LAI observations

! GRACE QL tws observations

! Land Parameter Retrieval Model (LPRM) vegetation optical depth observations

! NASA SMAP vegetation optical depth observations

3. Supports additional parameters

! CLM45 parameters

! glacier parameters

! JULES 5.0 parameters

! MERIT1K aspect, slope, and elevation parameters

! HYMAP flow type, baseflow dwi ratio, and runoff dwi ratio parameters

! Barlage native max snow albebdo parameter

! MODIS native PFT landcover data
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! UKMO IGBP PFT landcover data

! UM ancillary landcover data

! NLDAS climatological precipitation data

! UKMO IGBP native PFT landmask data

! UKMO CAP landmask data

! ISRIC texture and soil fraction parameter data

4. Supports GCOMW AMSR2 TB data in artificial neural network processing running mode

5. Supports ERA5 metforcing data in Metforcing processing running mode

1.1.2. Version 7.2

1. Includes artificial neural network processing runmode

2. Supports NESDIS SMOPS datasets versions 1.3, 2.0, and 3.0

3. Supports JULES parameters

4. Supports ISRIC soil texture data

1.1.3. Version 7.1

1. Includes MetTimeDScale runmode

2. Includes Metforcproc runmode

3. Supports crop parameters

4. Supports CLM2 parameters

5. Supports Flake parameters

6. Supports Mosaic parameters

7. Supports Noah parameters

8. Supports SiB2 parameters

9. Supports VIC parameters

10. Supports TRMM 3B42 V7 real time precipitation

11. Supports Aquarius L2 soil moisture observations

12. Supports GCOMW AMSR2 L3 soil moisture observations

13. Supports SMOS L2 soil moisture observations

14. Supports simulated GRACE products

1.1.4. Version 7.0

1. This is the initial version developed for processing data inputs to LIS version 7.0 or higher.
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Chapter 2. Background
A key step in preparing for land surface model (LSM) and hydrologic model simulations is ensuring
that all parameters and data inputs belong to the same grid, projection, units, etc. The Land surface
Data Toolkit (LDT) is an integrated framework designed specifically for processing data inputs for
such land surface and hydrological models. The system not only acts as a pre-processor to the NASA
Land Information System (LIS), which is an integrated framework designed for multi-model LSM
simulations and data assimilation (DA) integrations, but as a land surface-based observation and
DA input processor. LDT is also capable of deriving restart inputs and ensuring data quality control
for inputs to LSMs and DA routines.

2.1. LDT
LDT provides an environment for processing LSM data and parameters, restart files and data
assimilation based inputs (e.g., for bias correction methods). LDT offers and will offer a variety of
user options and inputs to processing datasets for use within LIS and even stand-alone models. LDT
is being designed with not only LIS in mind but for other independent models and data processing
systems as well. This intended design is facilitated by the use of common data formats, like NetCDF,
which provide detailed data header information.

LDT shares similar object oriented framework designs as LIS, with a number of points of flexibility
known as ÒpluginsÓ. Specific implementations are added to the framework through the plugin-
interfaces. LDT uses the plugin-based architecture to support the processing of different types of
observational data sets, ranging from in-situ, satellite and remotely sensed and reanalysis products.

2.2. Summary of key features
The key capabilities of LDT can be summarized as follows:

¥ Processing and grouping parameters needed for different LSMs and hydrologic models

¥ Producing observation-based data assimilation inputs (e.g., CDF matching)

¥ Generate custom-made restart files for LSMs

¥ Read in a variety of model inputs, for example:

! Land cover maps Ñ UMD AVHRR, MODIS-IGBP, USGS, etc.

! Soil parameters Ñ soil fractions, texture, color, etc.

! Topographic Ñ elevation, slope, aspect, etc.

! Dynamic parameters Ñ greenness fraction, LAI/SAI, albedo, etc.

¥ Expanding LSM parameter tiling options to include topographic, soils, and other parameter
information, beyond just land cover type tiling

¥ Options for reading in or deriving a land/water mask during processing
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Chapter 3. Preliminary Information
This section provides some preliminary information to make reading this guide easier.

Commands are written with a fixed-width font. E.g.:

% cd /path/to/LDT

% ls

ÒÉ compiler flags, then run gmake.Ó

NOTE
The % symbol represents the command-line prompt. You do not  type that when
entering any of the commands.

File names are written in italics. E.g.:

/path/to/LDT/src
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Chapter 4. Obtaining the Source Code
This section describes how to obtain the source code needed to build the LDT executable.

Beginning with Land Information System Framework (LISF) public release 7.3, the LDT source code
is available as open source under the Apache License, version 2.0. Please see ApacheÕs web-site for
a copy of the license.

From LDT public release 7.1rp1 through 7.2, the LDT source code is available as open source under
the NASA Open Source Agreement (NOSA). Please see LISFÕs web-site for a copy of the NOSA.

Due to the history of LDTÕs development, versions of the LDT source code prior to 7.1rp1 may not be
freely distributed. Older source code is available only to U.S. government agencies or entities with a
U.S. government grant/contract. LISFÕs web-site explains how qualified persons may request a copy
of older source code.

NOTE
All users are encouraged to go to LISFÕs web-site to fill in the Registration Form and
join the mailing list.

4.1. Important Note Regarding File Systems
LDT is developed on Linux/Unix platforms. Its build process expects a case sensitive file system.
Please make sure that you unpack and/or git clone  the LDT code into a directory within a case
sensitive file system. In particular, if you are using LDT within a Linux-based virtual machine
hosted on a Windows or Macintosh system, do not compile/run LDT from within a shared folder.
Move the LDT source code into a directory within the virtual machine.

4.2. Public Release Source Code
The LDT public release 7.3 source code is available both on LISFÕs web-site under the ÒSourceÓ
menu and on GitHub under the NASA-LIS organization at https://github.com/NASA-LIS/LISF  under
the ÒReleasesÓ link.

After downloading the LISF tar-file:

Step 1

Create a directory to unpack the tar-file into. LetÕs call it TOPLEVELDIR.

Step 2

Place the tar-file in this directory.

% mv LISF_public_release_7.3.0.tar.gz TOPLEVELDIR
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Step 3

Go into this directory.

% cd TOPLEVELDIR

Step 4

Unzip and untar the tar-file.

% gzip -dc LISF_public_release_7.3.0.tar.gz | tar xf -

4.3. master branch
The LDT source code is maintained in a git repository hosted on GitHub. If you wish to work with
the latest development code (in the master branch), then you must use the git  client to obtain the
LDT source code. If you need any help regarding git  or GitHub, please go to https://github.com .

Step 1

Create a directory to clone the code into. LetÕs call it TOPLEVELDIR.

Step 2

Go into this directory.

% cd TOPLEVELDIR

Step 3

Clone the master branch.

% git clone https://github.com/NASA-LIS/LISF

4.4. Source files
Unpacking or cloning the LISF source code (according to the instructions in Section Obtaining the
Source Code) will create a directory named LISF. The LDT specific source code is in LISF/ldt .

NOTE
The directory containing the LDT source code, LISF/ldt , will be referred to as
$WORKING  throughout the rest of this document.
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4.5. Documentation
Processed documentation may be found on LISFÕs web-site under the ÒDocsÓ menu.
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Chapter 5. Building the Executable
This section describes how to build the source code and create LDTÕs executable: named LDT.

Please see Section Important Note Regarding File Systems  for information regarding using a case
sensitve file system for compiling/running LDT.

5.1. Development Tools
This code has been compiled and run on Linux PC (Intel/AMD based) systems and Cray systems.
These instructions expect that you are using such a system. In particular you need:

5.1.1. Linux

Compilers

¥ Intel Fortran Compiler versions 18, 19, or 20 with corresponding Intel C Compiler along with
GNUÕs Compiler Collection version 9.2.0

¥ or GNUÕs Compiler Collection version 4.9.2 or 7.3, both gfortran and gcc.

Tools

¥ GNUÕs make, gmake, version 3.77 or 3.81

¥ Perl, version 5.10

¥ Python, version 2.7 or 3.8

IMPORTANT
Support for Python 2.7 is now deprecated. Future releases will depend on
Python 3.

5.1.2. Cray/Linux

Compilers

¥ Intel Fortran Compiler version 18 or 19 with corresponding Intel C Compiler, along with GNUÕs
Compiler Collection version 7.3.0

Tools

¥ GNUÕs make, gmake, version 3.77 or 3.81

¥ Perl, version 5.10

¥ Python, version 2.7 or 3.8

IMPORTANT
Support for Python 2.7 is now deprecated. Future releases will depend on
Python 3.
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5.2. Required Software Libraries
In order to build the LDT executable, the following libraries must be installed on your system:

5.2.1. Earth System Modeling Framework (ESMF) version 7.1.0r (or higher)

(https://earthsystemmodeling.org/ )

5.2.2. OpenJPEG version 2.3.0 (or higher)

(http://www.openjpeg.org/ )

5.2.3. ecCodes version 2.7.0 (or higher)

(https://confluence.ecmwf.int/display/ECC )

5.2.4. NetCDF either version 3.6.3 or version 4.5.0 (or higher)

(http://www.unidata.ucar.edu/software/netcdf )

Please read the on-line documentation for details on installing NetCDF.

Additional notes for NetCDF 4:

You must also choose whether to compile with compression enabled. Compiling with compression
enabled requires HDF 5 and zlib libraries. To enable compression, add --enable-netcdf-4  to the
configure  options. To disable compression, add --disable-netcdf-4  to the configure  options.

An example of installing NetCDF 4 without compression:

% ./configure --prefix=$HOME/local/netcdf-4.5.0 --disable-netcdf-4
% gmake
% gmake install

An example of installing NetCDF 4 with compression:

% CPPFLAGS=-I$HOME/local/hdf5/1.10.1/include \
> LDFLAGS=-L$HOME/local/hdf5/1.10.1/lib \
> ./configure --prefix=$HOME/local/netcdf/4.5.0 --enable-netcdf-4
% gmake
% gmake install

You must also download the netcdf-fortran-4.4.4.tar.gz  file. First install the NetCDF C library, then
install the NetCDF Fortran library. Again, please read the on-line documentation for more details.

An example of installing the NetCDF 4 Fortran library:
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% LD_LIBRARY_PATH=$HOME/local/netcdf/4.5.0/lib:$LD_LIBRARY_PATH \
> CPPFLAGS=-I$HOME/local/netcdf/4.5.0/include \
> LDFLAGS=-L$HOME/local/netcdf/4.5.0/lib \
> ./configure --prefix=$HOME/local/netcdf/4.5.0
% gmake
% gmake install

5.3. Optional Software Libraries
The following libraries are not required to compile LDT. They are used to extend the functionality
of LDT.

5.3.1. HDF

You may choose either HDF version 4, HDF version 5, or both.

HDF is used to support a number of remote sensing datasets.

If you wish to use MODIS snow cover area observations or NASA AMSR-E soil moisture
observations, then you need HDF 4 support.

If you wish to use ANSA snow cover fraction observations, then you need HDF 5 support.

If you wish to use PMW snow observations, then you need both HDF 4 and HDF 5 support.

HDF 4

If you choose to have HDF version 4 support, please download the HDF source for version 4.2.13 (or
higher) from https://portal.hdfgroup.org/display/support/Download+HDF4  and compile the source
to generate the HDF library. Make sure that you configure the build process to include the Fortran
interfaces by adding the --enable-fortran  option to the configure  command.

Note that HDF4 contains its own embedded version of NetCDF. You must disable this support by
adding the --disable-netcdf  option to the configure  command.

IMPORTANT
When compiling LDT with HDF 4 support, you must also download and
compile HDF-EOS2 version 2.19v1.00 or higher from http://hdfeos.org/
software/library.php .

HDF 5

If you choose to have HDF version 5 support, please download the HDF source for version 1.10.1 (or
higher) from http://www.hdfgroup.org/HDF5/  and compile the source to generate the HDF library.
Make sure that you configure the build process to include the Fortran interfaces by adding the
--enable-fortran  option to the configure  command.
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5.3.2. GDAL version 2.4.1 (or higher)

(https://gdal.org )

IMPORTANT
When compiling LDT with GDAL support, you must also download and
compile FortranGIS version 2.4 (or higher) from
http://fortrangis.sourceforge.net .

5.3.3. GeoTIFF version 1.4.3 (or higher)

(https://github.com/OSGeo/libgeotiff )

5.3.4. Notes

To install these libraries, follow the instructions provided at the various URL listed above. These
optional libraries have their own dependencies, which should be documented in their respective
documentation.

Please note that your system may have several different compilers installed. You must verify that
you are building these libraries with the correct compiler. You should review the output from the
configure , make, etc. commands. If the wrong compiler is being used, you may have to correct your
$PATH environment variable, or set the $CC and $FC environment variables, or pass additional
settings to the configure  scripts. Please consult the installation instructions provided at the various
URL listed above for each library.

Note that due to the mix of programing languages (Fortran and C) used by LDT, you may run into
linking errors when building the LDT executable. This is often due to (1) the Fortran compiler and
the C compiler using different cases (upper case vs. lower case) for external names, and (2) the
Fortran compiler and C compiler using a different number of underscores for external names.

5.4. Build Instructions

Step 1

Perform the steps described in SectionÊ Obtaining the Source Code  to obtain the source code.

Step 2

Goto the $WORKING  directory. This directory contains two scripts for building the LDT executable:
configure  and compile .

Step 3

Set the LDT_ARCH environment variable based on the system you are using. The following
commands are written using Bash shell syntax.
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For a Linux system with the Intel Fortran compiler

% export LDT_ARCH=linux_ifc

For a Linux system with the GNU Fortran compiler

% export LDT_ARCH=linux_gfortran

It is suggested that you place this command in your .profile  (or equivalent) startup file.

Step 4

Run the configure  script first by typing:

% ./configure

This script will prompt the user with a series of questions regarding support to compile into LDT,
requiring the user to specify the locations of the required and optional libraries via several LDT
specific environment variables. The following environment variables are used by LDT.

Variable Description Usage

LDT_FC Fortran 90 compiler required

LDT_CC C compiler required

LDT_MODESMF path to ESMF module files required

LDT_LIBESMF path to ESMF library files required

LDT_OPENJPEG path to openJPEG library required

LDT_ECCODES path to ecCodes library required

LDT_NETCDF path to NetCDF library required

LDT_HDF4 path to HDF4 library optional

LDT_HDF5 path to HDF5 library optional

LDT_HDFEOS path to HDFEOS2 library optional

LDT_GDAL path to GDAL library optional

LDT_FORTRANGIS path to FortranGIS library optional (required by GDAL)

LDT_LIBGEOTIFF path to GeoTIFF library optional

Note that the CC variable must be set to a C compiler, not a C++ compiler. A C++ compiler may
mangle internal names in a manner that is not consistent with the Fortran compiler. This will cause
errors during linking.

It is suggested that you add these definitions to your .profile  (or equivalent) startup file.

You may encounter errors either when trying to compile LDT or when trying to run LDT because
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the compiler or operating system cannot find these libraries. To fix this, you must add these
libraries to your $LD_LIBRARY_PATH environment variable. For example, say that you are using ESMF,
ecCodes, NetCDF, and HDF5. Then you must execute the following command (written using Bash
shell syntax):

% export
LD_LIBRARY_PATH=$LDT_HDF5/lib:$LDT_LIBESMF:$LDT_NETCDF/lib:$LDT_ECCODES/lib:$LD_LIBRAR
Y_PATH

It is also suggested that you add this command to your .profile  (or equivalent) startup file.

Example

An example execution of the configure script is shown below:

% ./configure
------------------------------------------------------------------------
Setting up configuration for LDT
Parallelism (0-serial, 1-dmpar, default=0):
Optimization level (-3=strict checks with warnings, -2=strict checks, -1=debug,
0,1,2,3, default=2):
Assume little/big_endian data format (1-little, 2-big, default=2):
Use GRIBAPI/ECCODES? (0-neither, 1-gribapi, 2-eccodes, default=2):
NETCDF version (3 or 4, default=4)?:
NETCDF use shuffle filter? (1-yes, 0-no, default = 1):
NETCDF use deflate filter? (1-yes, 0-no, default = 1):
NETCDF use deflate level? (1 to 9-yes, 0-no, default = 9):
Use HDF4? (1-yes, 0-no, default=1):
Use HDF5? (1-yes, 0-no, default=1):
Use HDFEOS? (1-yes, 0-no, default=1):
Enable GeoTIFF support? (1-yes, 0-no, default=1):
Enable LIBGEOTIFF support? (1-yes, 0-no, default=1):
Include date/time stamp history? (1-yes, 0-no, default=1):
-----------------------------------------------------
Êconfigure.ldt file generated successfully
-----------------------------------------------------
Settings are written to configure.ldt in the make directory.
If you wish to change settings, please edit that file.

To compile, run the compile script.
------------------------------------------------------------------------

At each prompt, select the desired value. If you desire the default value, then you may simply press
the Enter key.

Most of the configure options are be self-explanatory. Here are a few specific notes:

¥ for Parallelism (0-serial, 1-dmpar, default=1): , dmpar refers to enabling MPI
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¥ for Assume little/big_endian data format (1-little, 2-big, default=2): , select the default
value of 2. By default, LDT reads and writes binary data in the big endian format. Only select the
value of 1, if you have reformatted all required binary data into the little endian format.

¥ for Use GRIBAPI/ECCODES? (0-neither, 1-gribapi, 2-eccodes, default=2): , select the default
value of 2. Technically, GRIB support is not required by LDT; however, most of the commonly
used met forcing data are in GRIB, making GRIB support a practical requirement. ecCodes is
ECMWFÕs replacement to their GRIB-API library. GRIB-API is supported only for historical
reasons; thus, please use ecCodes.

IMPORTANT
GRIB-API support is now deprecated. Future releases will support only
ecCodes.

¥ for Enable GeoTIFF support? (1-yes, 0-no, default=1): , GeoTIFF means the GeoTIFF support
provided by the GDAL library.

¥ for Enable LIBGEOTIFF support? (1-yes, 0-no, default=1): , LIBGEOTIFF means GeoTIFF support
provided by the GeoTIFF library.

Note that due to an issue involving multiple definitions within the NetCDF 3 and HDF 4 libraries,
you cannot compile LDT with support for both NetCDF 3 and HDF 4 together.

Note that if you compiled NetCDF 4 without compression, then when specifying NETCDF version (3
or 4, default=4): , select 3. Then you must manually append -lnetcdff  to the LDFLAGS variable in the
make/configure.ldt  file.

Step 5

Compile the LDT source code by running the compile  script.

% ./compile

This script will compile the libraries provided with LDT, the dependency generator and then the
LDT source code. The executable LDT will be placed in the $WORKING  directory upon successful
completion of the compile  script.

Step 6

Finally, copy the LDT executable into your running directory, $RUNNING . (See Section Running the
Executable .)
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Chapter 6. Running the Executable
This section describes how to run the LDT executable.

First you should create a directory to run LDT in. It is suggested that you run LDT in a directory that
is separate from your source code. This running directory shall be referred to as $RUNNING . Next,
copy the LDT executable into your running directory.

% cp $WORKING/LDT $RUNNING

The single-process version of LDT is executed by the following command issued in the $RUNNING
directory.

% ./LDT <configfile>

where <configfile>  represents the file containing the run time configuration options for LDT.
Currently LDT only supports a serial mode.

Some systems require that you submit your job into a batch queue. Please consult with your system
adminstrator for instructions on how to do this.

Note that before running LDT, you must set your environment to have an unlimited stack size. For
the Bash shell, run

% ulimit -s unlimited

To customize your run, you must modify the ldt.config  configuration file. See SectionÊ LDT Config
File  for more information.
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Chapter 7. LDT Config File
This section describes the options in the ldt.config  file.

Not all options described here are available in the public version of LDT.

7.1. Overall driver options
LDT running mode: specifies the running mode used in LDT. Acceptable values are:

Value Description

ÒLSM parameter processingÓ LSM Parameter Processing Option

ÒDA preprocessingÓ Data Assimilation Preprocessing Option

ÒEnsemble restart processingÓ Deriving an ensemble restart file Option

ÒRestart preprocessingÓ LSM Restart File Preprocessing Option

ÒRestart transformation processingÓ LSM restart file transformation option

ÒMetforce processingÓ Meteorological forcing processing Option
(similar to LIS)

ÒMetforce temporal downscalingÓ Meteorological forcing temporal downscaling

ÒStatistical downscaling of met forcingÓ Statistical options to downscale or generate
forcing climatologies

ÒOPTUE parameter processingÓ Process the OPT/UE output to generate optimized
parameters

ÒUSAFSI analysisÓ USAF Snow and Ice analysis

Example ldt.config  entry

LDT running mode:             "LSM parameter processing"

Processed LSM parameter filename:  specifies the output filename (with netcdf extension) of the LSM
parameters processed in LDT to go into LIS. See a sample lis_input.d01.nc  (AppendixÊDescription of
output files from LDT ) file for a complete specification description.

Example ldt.config  entry

Processed LSM parameter filename:    ./lis_input.d01.nc

LIS number of nests:  specifies the number of nests used for the run. Values 1 or higher are
acceptable. The maximum number of nests is limited by the amount of available memory on the
system. The specifications for different nests are done using white spaces as the delimiter. Please
see below for further explanations. Note that all nested domains should run on the same projection
and same land surface model.
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Example ldt.config  entry

LIS number of nests:            1

Number of surface model types:  specifies the number of surface model types selected for the LIS
simulation. Acceptable values are 1 or higher.

Example ldt.config  entry

Number of surface model types:   1

Surface model types:  specifies the names of the surface model types. Options include (but to be
expanded later):

Value Description

LSM Land surface model type

Lake Lake model type

Openwater Openwater surface type

Example ldt.config  entry

Surface model types:  "LSM"

Land surface model:  specifies the land surface model to be run. Need to select the model you want
to run in LIS, so the appropriate model parameters are included in the output netcdf file for LIS.
Acceptable values are:

Value Description

none Template LSM

Noah.2.7.1 Noah 2.7.1

Noah.3.2 Noah 3.2

Noah.3.3 Noah 3.3

Noah.3.6 Noah 3.6

Noah.3.9 Noah 3.9

Noah-MP.3.6 Noah-MP 3.6

Noah-MP.4.0.1 Noah-MP 4.0.1

CLM.2 CLM version 2.0

CLM.4.5 CLM version 4.5

VIC.4.1.1 VIC 4.1.1

VIC.4.1.2 VIC 4.1.2

Mosaic Mosaic
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Value Description

HySSIB HySSIB

CLSMF2.5 Catchment, Fortuna 2.5

SAC.3.5.6 Sacramento

SNOW17 Snow17

RDHM.3.5.6 Sacramento+snow17

GeoWRSI.2 GeoWRSI, v2.0

SiB2 SiB v2

FASST FASST

CABLE CABLE

HTESSEL HTESSEL

JULES.5.0 JULES.5.0

Example ldt.config  entry

Land surface model:       Noah.3.3

Lake model: specifies the lake model type used in a LIS run. Currently, only the FLake lake model is
incorporated in LIS, and both LDT and LIS are set up for additional support of lake model
installation and development. For now, the option ÒnoneÓ is recommended.

Example ldt.config  entry

Lake model:               none

Routing model:  specifies the river routing model used in a LIS run. Both HYMAP and HYMAP2
routing scheme parameters are supported in LDT.

Example ldt.config  entry

Routing model:             HYMAP

Water fraction cutoff value:  specifies what gridcell fraction is to be represented by water (e.g., 0.6
would be 60% covered by water pixels). This value acts as a threshold in determining which gridcell
will be included as a water or land point (used also in deriving the land/water mask).

Example ldt.config  entry

Water fraction cutoff value:     0.5

Number of met forcing sources:  specifies the number of met forcing datasets to be used. Acceptable
values are 0 or higher.
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Example ldt.config  entry

Number of met forcing sources:  1

Met forcing sources:  specifies the meteorological forcing data sources used for a LIS run.

For more information about LISÕs meteorological forcing data reader options, please see the ÒLand
Information System (LIS) UsersÕ GuideÓ for more information. Acceptable values for the sources
are:

Value Description

ÒNONEÓ none

ÒAGRMETÓ AGRMET (AFWA-0.25 deg)

ÒAGRMET radiation (polar stereographic)Ó AGRMET radiation fields

ÒCMAPÓ CMAP precipitation fields

ÒCPC CMORPHÓ CMORPH precipitation fields

ÒECMWFÓ ECMWF near-realtime analysis

ÒECMWF reanalysisÓ ECMWF reanalysis(II), based on Berg et al.(2003)

ÒGDASÓ GDAS near-realtime analysis

ÒGDAS(3d)Ó GDAS full-atmosphere fields

ÒGEOSÓ NASA-GEOS (v3-5) forcing analysis

ÒGEOS5 forecastÓ GEOS v5 forecast fields

ÒGFSÓ NCEP-GFS forecast fields

ÒGLDASÓ Coarse-scale GLDAS-1 forcing

ÒGSWP1Ó GSWP1 forcing

ÒGSWP2Ó GSWP2 forcing

ÒMERRALandÓ NASAÕs MERRA-Land reanalysis

ÒMERRA2Ó NASAÕs GMAO MERRA2 reanalysis

ÒNAM242Ó NCEP-NAM 242 resolution (Alaska)

ÒNARRÓ North American Regional Reanalysis

ÒNLDAS1Ó NLDAS1 analysis fields

ÒNLDAS2Ó NLDAS2 analysis fields

ÒPRINCETONÓ Global Princeton long-term forcing records

ÒRFE2(daily)Ó CPC Daily Rainfall estimator fields

ÒRFE2(gdas)Ó CPC RFE2 rainfall adjusted with GDAS/CMAP
precipitation

ÒCHIRPS2Ó UCSB CHIRPS v2.0 precipitation dataset
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Value Description

ÒCPC STAGEIIÓ CPC Stage II radar-based rainfall

ÒCPC STAGEIVÓ CPC Stage IV radar-based rainfall

ÒTRMM 3B42RTV7Ó TRMM-based 3B42 real-time rainfall

ÒTRMM 3B42V6Ó TRMM-based 3B42 V6 rainfall

ÒTRMM 3B42V7Ó TRMM-based 3B42 V7 rainfall

ÒERA5Ó ERA5 reanalysis

Example ldt.config  entry

Met forcing sources:       "NLDAS2"

Blending method for forcings:  specifies the blending method to combine forcings if more than one
forcing dataset is used. User-entry activated only when the ÒMetforce processingÓ run mode is
selected. Acceptable values are:

Value Description

overlay Datasets are overlaid on top of each other in the
order they are specified. For example, the
forcing dataset in the second column is overlaid
on top of the forcing dataset in the first column.
In other words, the forcing data specified in the
second column will be used in place of forcing
data that is specified in the first column, for
locations within the spatial extent of the second
columnÕs forcing data. As an example, a user
could specify a forcing dataset with a global
extent in the first column and a forcing dataset
with a regional extent in the second column. All
locations within the regional extent of the
second columnÕs forcing data will use that data
as forcing, while locations outside of this
regional extent will use data from the global
extent of the first columnÕs forcing data. This
continues for the number of met forcing sources
specified, with the right-most column having the
higher priority to be used as forcing, given its
spatial extent.

ensemble Each forcing dataset is assigned to a separate
ensemble member (option not available yet in
LDT).
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Example ldt.config  entry

Blending method for forcings: overlay

Met spatial transform methods:  specifies the type of spatial transform or interpolation scheme to
apply to the forcing dataset(s) selected. Acceptable values are:

Value Description

ÒaverageÓ Upscale via averaging

ÒneighborÓ Nearest neighbor scheme

ÒbilinearÓ Bilinear interpolation scheme

Òbudget-bilinearÓ Conservative interpolation scheme (ÒconservesÓ
quantities)

Bilinear interpolation uses 4 neighboring points to compute the interpolation weights. The
conservative approach uses 25 neighboring points. This option is designed to conserve water, like
for precipitation. Also, nearest neighbor can be used, which may better preserve large pixels (e.g.,
1x1 deg), if needed. ÒAverageÓ can also be selected if upscaling from finer-scale meteorological
fields (e.g., going from 4 km to 0.25 deg).

Example ldt.config  entry

Met spatial transform methods:     bilinear

Topographic correction method (met forcing):  specifies whether to use elevation correction on
select forcing fields. Acceptable values are:

Value Description

ÒnoneÓ Do not apply topographic correction for forcing

Òlapse-rateÓ Use lapse rate correction for forcing

Current meteorological forcing datasets supported for applying this lapse-rate adjustment to the
temperature, humidity, pressure and downward longwave fields, include: NLDAS1, NLDAS2,
NAM242, GDAS, PRINCETON, and ECMWF. Future forcing dataset options will include: GEOS,
GLDAS, GFS, ECMWF_reanalysis, and possible others.

ECMWF and GDAS forcing types include several terrain height maps and not just one overall, either
due to change in versions or gridcell size, respective.

Example ldt.config  entry

Topographic correction method (met forcing):  "lapse-rate"

Temporal interpolation method (met forcing):  specifies the type of temporal interpolation scheme
to apply to the met forcing data. Acceptable values are:
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Value Description

linear linear scheme

trilinear uber next scheme

The linear temporal interpolation method computes the temporal weights based on two points.
Ubernext computes weights based on three points. Currently the ubernext option is implemented
only for the GSWP forcing.

Example ldt.config  entry

Temporal interpolation method (met forcing): linear

Enable new zterp correction (met forcing):  specifies whether to enable the new zterp correction.
Acceptable values are:

Value Description

.false. do not enable

.true. enable

Defaults to .false. .

This is a scalar option, not per nest.

This new zterp correction addresses an issue that occurs at sunrise/sunset for some forcing data-
sets when running at small time-steps (like 15mn). In these cases, swdown has a large unrealistic
spike. This correction removes the spike. It also can affect swdown around sunrise/sunset by up 200
W/m2. Users are advised to run their own tests and review swdown to determine which setting is
best for them.

For comparision against older LIS runs, set this option to .false. .

Example ldt.config  entry

Enable new zterp correction (met forcing): .false.

Temporal downscaling method:  specifies the temporal downscaling method to disaggregate a coarser
forcing dataset into finer timesteps (e.g., go from daily to hourly).

User-entry activated only when the ÒMetforce temporal downscalingÓ run mode is selected.
Acceptable values are:

Value Description

ÒSimple weightingÓ Use finer timescale forcing dataset to estimate
weights and downscale coarser forcing dataset.
The finer timescale forcing dataset should
defined first in the ldt.config  file.
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Example ldt.config  entry

Temporal downscaling method:    "Simple weighting"

Processed metforcing output interval:  specifies the output interval for the processed
meteorological forcing files. Entries are character-based names, like 6hr or 1da.

Example ldt.config  entry

Processed metforcing output interval:   "6hr"

Metforcing processing interval:  specifies the processing temporal interval for which
meteorological forcing files are commonly and temporally aggregated (or downscaled) to when
temporally downscaling a dataset.

Example ldt.config  entry

Metforcing processing interval:     "1da"

Statistical downscaling mode:  specifies the type of statistical downscaling method to be applied.

User-entry activated only when the ÒStatistical downscaling of met forcingÓ run mode is selected.
Acceptable values are:

Value Description

ÒdownscaleÓ The downscale option is for bringing a coarser
climate model or reanalysis dataset to a finer
scale using statistical techniques (beyond
interpolation).

Example ldt.config  entry

Statistical downscaling mode:       "downscale"

Statistical downscaling method:  specifies the method for downscaling or for climatology forcing
generation. Current acceptable values are:

Value Description

ÒClimatologyÓ This option supports the generation of
meteorological climatology files, for different
forcing data.

ÒBayesian mergingÓ specifies what?

Example ldt.config  entry

Statistical downscaling method:     "Climatology"
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Forcing climatology temporal frequency of data:  specifies the output time interval to which the
forcing climatology will be calculated on and written to.

Example ldt.config  entry

Forcing climatology temporal frequency of data:   "6hr"

Bayesian merging seasonal stratification type:  specifies what?

Example ldt.config  entry

Bayesian merging seasonal stratification type:

Forcing variables list file:  specifies the file containing the list of forcing variables to be used.
(Please refer to SectionÊÒSpecification of Input Forcing VariablesÓ in the LIS Users' Guide for a
complete specification description of this file.)

Example ldt.config  entry

Forcing variables list file:     ./input/forcing_variables.txt

LDT diagnostic file:  specifies the name of run time LDT diagnostic file.

Example ldt.config  entry

LDT diagnostic file:           ldtlog

Mask-parameter fill diagnostic file:  specifies the name of the output diagnostic file for wherever
mask-parameter points have forced agreement for a given landmask and parameter.

Example ldt.config  entry

Mask-parameter fill diagnostic file:  LDTOUTPUT_temp/MPFilltest.log

LDT output directory:  specifies the directory name for outputs from LDT. Acceptable values are any
40 character string. The default value is set to OUTPUT.

Example ldt.config  entry

LDT output directory:       OUTPUT

Undefined value:  specifies the undefined value. The default is set to -9999.

Example ldt.config  entry

Undefined value:             -9999.0
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Add buffer to parameter grid domain:  adds a set buffer around a parameter file target domain.
Acceptable values are:

Value Description

Ò0Ó No buffer added

Ò1Ó Buffer included

The default value is 0.

Example ldt.config  entry

Add buffer to parameter grid domain:     0

Buffer count in x-direction:  adds a set number of pixels that buffer around a parameter file target
domain, both in the x- and y-directions. Acceptable values are:

Value Description

Ò0Ó No buffer added

Ò1Ó (or greater) Buffer points included

The default value is 5, and only activated if buffer option is selected.

Example ldt.config  entry

Buffer count in x-direction:   10
Buffer count in y-direction:   10

Number of ensembles per tile:  specifies the number of ensembles of tiles to be used. The value
should be greater than or equal to 1.

Example ldt.config  entry

Number of ensembles per tile:      1

The following options are used for subgrid tiling based on vegetation or other parameter types (e.g.,
soil type, elevation, etc.), and are required for generating an ensemble restart file or downscaling to
a single-member restart file from an ensemble one. See the section on ensemble restart files for
more information.

Maximum number of surface type tiles per grid:  defines the maximum surface type tiles per grid
(this can be as many as the total number of vegetation types). Note: Allowable values are greater
than or equal to 1. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Maximum number of surface type tiles per grid: 1
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Minimum cutoff percentage (surface type tiles):  defines the smallest percentage of a cell for
which to create a tile. The percentage value is expressed as a fraction. Allowable values are greater
than or equal to 0. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Minimum cutoff percentage (surface type tiles): 0.05

Maximum number of soil texture tiles per grid:  defines the maximum soil texture tiles per grid
(this can be as many as the total number of soil texture types). Allowable values are greater than or
equal to 1. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Maximum number of soil texture tiles per grid: 1

Minimum cutoff percentage (soil texture tiles):  defines the smallest percentage of a cell for
which to create a tile. The percentage value is expressed as a fraction. Allowable values are greater
than or equal to 0. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Minimum cutoff percentage (soil texture tiles): 0.05

Maximum number of soil fraction tiles per grid:  defines the maximum soil fraction tiles per grid
(this can be as many as the total number of soil fraction types). Allowable values are greater than or
equal to 1. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Maximum number of soil fraction tiles per grid: 1

Minimum cutoff percentage (soil fraction tiles):  defines the smallest percentage of a cell for
which to create a tile. The percentage value is expressed as a fraction. Allowable values are greater
than or equal to 0. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Minimum cutoff percentage (soil fraction tiles): 0.05

Maximum number of elevation bands per grid:  defines the maximum elevation bands per grid (this
can be as many as the total number of elevation band types). Allowable values are greater than or
equal to 1. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Maximum number of elevation bands per grid: 1
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Minimum cutoff percentage (elevation bands):  defines the smallest percentage of a cell for which to
create a tile. The percentage value is expressed as a fraction. Allowable values are greater than or
equal to 0. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Minimum cutoff percentage (elevation bands): 0.05

Maximum number of slope bands per grid:  defines the maximum slope bands per grid (this can be as
many as the total number of slope band types). Allowable values are greater than or equal to 1.
Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Maximum number of slope bands per grid: 1

Minimum cutoff percentage (slope bands):  defines the smallest percentage of a cell for which to
create a tile. The percentage value is expressed as a fraction. Allowable values are greater than or
equal to 0. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Minimum cutoff percentage (slope bands): 0.05

Maximum number of aspect bands per grid:  defines the maximum aspect bands per grid (this can be
as many as the total number of aspect band types). Allowable values are greater than or equal to 1.
Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Maximum number of aspect bands per grid: 1

Minimum cutoff percentage (aspect bands):  defines the smallest percentage of a cell for which to
create a tile. The percentage value is expressed as a fraction. Allowable values are greater than or
equal to 0. Note that the entry here should exactly match the entry used in the lis.config  file.

Example ldt.config  entry

Minimum cutoff percentage (aspect bands): 0.05

This section specifies the 2-d layout of the processors in a parallel processing environment.

This is a new feature within LDT.

The user can specify the number of processors along the east-west dimension and north-south
dimension using Number of processors along x:  and Number of processors along y: , respectively.
Note that the layout of processors should match the total number of processors used. For example,
if 8 processors are used, the layout can be specified as 1x8, 2x4, 4x2, or 8x1.
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Example ldt.config  entry

Number of processors along x:       2
Number of processors along y:       2

Output methodology:  specifies whether to write output as a 1-D array containing only land points or
as a 2-D array containing both land and water points. 1-d tile space includes the subgrid tiles and
ensembles. 1-d grid space includes a vectorized, land-only grid-averaged set of values. Acceptable
values are:

Value Description

ÒnoneÓ Do not write output

Ò1d tilespaceÓ Write output in a 1-D tile domain

Ò2d gridspaceÓ Write output in a 2-D grid domain

Ò1d gridspaceÓ Write output in a 1-D grid domain

The default value is Ò2d gridspaceÓ.

Example ldt.config  entry

Output methodology: "2d gridspace"

Output data format:  specifies the format of the model output data. Acceptable values are:

Value Description

ÒbinaryÓ Write output in binary format

Ògrib1Ó Write output in GRIB-1 format

ÒnetcdfÓ Write output in netCDF format

The default value is ÒnetcdfÓ.

Example ldt.config  entry

Output data format: netcdf

Output naming style:  specifies the style of the model output names and their organization.
Acceptable values are:

Value Description

Ò2 level hierarchyÓ 2 levels of hierarchy

Ò3 level hierarchyÓ 3 levels of hierarchy

Ò4 level hierarchyÓ 4 levels of hierarchy

ÒWMO conventionÓ WMO convention for weather codes
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The default value is Ò3 level hierarchyÓ.

Example ldt.config  entry

Output naming style: "3 level hierarchy"

7.2. Domain specification
This section of the config file specifies the LIS running domain (domain over which the simulation
is carried out). The specification of the LIS Run domain section depends on the type of LIS domain
and projection used. SectionÊ Overall driver options  lists the projections that LIS supports.

Map projection of the LIS domain:  specifies the output LIS domain grid to be used with LIS.
Acceptable values are:

Value Description

latlon Lat/Lon projection with SW to NE data ordering

lambert Lambert conformal projection with SW to NE
data ordering

gaussian Gaussian domain

polar Polar stereographic projection with SW to NE
data ordering

hrap HRAP domain (based on polar stereographic
projection)

mercator Mercator projection with SW to NE data
ordering

UTM UTM domain

Example ldt.config  entry

Map projection of the LIS domain:      latlon

7.2.1. Cylindrical lat/lon

This section describes how to specify a cylindrical latitude/longitude projection. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.
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Example ldt.config  entry

Run domain lower left lat:           25.625
Run domain lower left lon:         -124.125
Run domain upper right lat:          52.875
Run domain upper right lon:         -67.875
Run domain resolution (dx):           0.25
Run domain resolution (dy):           0.25

7.2.2. Lambert conformal

This section describes how to specify a Lambert conformal projection. See AppendixÊ Lambert
Conformal Domain Example  for more details about setting these values.

Example ldt.config  entry

Run domain lower left lat:           32.875
Run domain lower left lon:         -104.875
Run domain true lat1:                36.875
Run domain true lat2:                36.875
Run domain standard lon:            -98.875
Run domain resolution:               25.0
Run domain x-dimension size:          40
Run domain y-dimension size:          30

7.2.3. Gaussian

This section describes how to specify a Gaussian projection. See AppendixÊ Gaussian Domain
Example  for more details about setting these values.

Example ldt.config  entry

Run domain first grid point lat:     -89.27665
Run domain first grid point lon:       0.0
Run domain last grid point lat:       89.27665
Run domain last grid point lon:      -0.9375
Run domain resolution dlon:           0.9375
Run domain number of lat circles:       95

7.2.4. Polar stereographic

This section describes how to specify a polar stereographic projection. See AppendixÊ Polar
Stereographic Domain Example  for more details about setting these values.
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Example ldt.config  entry

Run domain lower left lat:           32.875
Run domain lower left lon:         -104.875
Run domain true lat:                 36.875
Run domain standard lon:            -98.875
Run domain orientation:               0.0
Run domain resolution:               25.0
Run domain x-dimension size:          40
Run domain y-dimension size:          30

7.2.5. HRAP

This section describes how to specify a HRAP projection. See AppendixÊ HRAP Domain Example  for
more details about setting these values.

Example ldt.config  entry

Run domain lower left hrap y:          48
Run domain lower left hrap x:          17
Run domain hrap resolution:            1
Run domain x-dimension size:          1043
Run domain y-dimension size:          774

7.2.6. Mercator

This section describes how to specify a Mercator projection. See AppendixÊ Mercator Domain
Example  for more details about setting these values.

Example ldt.config  entry

Run domain lower left lat:          32.875
Run domain lower left lon:        -104.875
Run domain true lat1:               36.875
Run domain standard lon:           -98.875
Run domain resolution:              25.0
Run domain x-dimension size:         40
Run domain y-dimension size:         30

7.2.7. UTM

This section describes how to specify a UTM projection. See AppendixÊ UTM Domain Example  for
more details about setting these values.
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Example ldt.config  entry

Run domain UTM zone:                  12
Run domain northing of SW corner:     3507393.0
Run domain easting of SW corner:      586018.0
Run domain x-dimension size:          660
Run domain y-dimension size:          333
Run domain resolution:                40

7.3. Parameters
Landcover data source:  specifies the land cover dataset source to be read in. Current landcover
source options include:

Value Description

AVHRR Univ. of Maryland 1992-93 AVHRR landcover
map. Please see: https://doi.org/10.3334/
ORNLDAAC/969

AVHRR_GFS Similar to ÒAVHRRÓ option above but on a GFS
grid.

MODIS_Native Terra-MODIS sensor-based IGBP land
classification map, modified by NCEP. For more
info, please see: http://www.ral.ucar.edu/
research/land/technology/noahmp_lsm.php

MODIS_LIS Similar dataset as ÒMODIS_NativeÓ above but
processed by LISF-team.

USGS_Native The 24-category USGS native landcover map.
See: http://www.ral.ucar.edu/research/land/
technology/noahmp_lsm.php

USGS_LIS Similar dataset as ÒUSGS_NativeÓ but processed
by LISF-team.

ALMIPII AMMA/ALMIP Phase-2 landcover input option.
For more info: http://www.cnrm.meteo.fr/amma-
moana/amma_surf/almip2/input.html

CLSMF2.5 CLSM Fortuna 2.5 landcover dataset.

VIC412 Variable Infiltration Capacity model, v4.1.2, UMD
land cover.

ISA Impervious Surface Area (ISA) landcover
dataset.

CLM45 CLM-4.5 landcover dataset.

CONSTANT Ability to set a constant landcover type for a set
classification.
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Example ldt.config  entry

Landcover data source:    "MODIS_Native"

Landcover classification:  specifies the land cover classification type. Land cover or use
classification types have been developed over the years by various organizations (e.g., USGS, IGBP)
and research groups (e.g., satellite missions associated with groups, like UMD, BU, etc.). For more
information on some of these different land classifications and their characteristics, please refer to:
https://lpdaac.usgs.gov/documents/101/MCD12_User_Guide_V6.pdf  and https://www.usgs.gov/media/
files/global-land-cover-characteristics-data-base-readme-version2 . Acceptable values are:

Value Description

UMD 14 Landcover types

IGBP 16 Landcover types

USGS 24 Landcover types

IGBPNCEP 20 Landcover types

MOSAIC 7 Landcover types

ISA 13 Landcover types

CLM45 36 Landcover types

Bondville Only for the Bondville metforcing benchmark
testcase

CONSTANT 2 Landcover types (water, plus one constant type
over all land)

Example ldt.config  entry

Landcover classification:     "UMD"

Landcover file:  specifies the location of the vegetation classification file.

Landcover map projection:  specifies the projection of the landcover map data.

Landcover spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is
to be applied to the landcover map. Options include:

Value Description

none Data is on same grid as LIS output domain

mode Upscale by selecting dominant type for each
gridcell

neighbor Use nearest neighbor to select closest value

tile Read in tiled data or upscale by estimating
gridcell fractions
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Note: ÒtileÓ is a special case for landcover, which allows for reading in landcover data already in
tiled form, or creating tiles from finer resolution landcover data.

Example ldt.config  entry

Landcover file:               ../input/1KM/landcover_UMD.1gd4r
Landcover spatial transform:     tile

Landcover fill option:  specifies the landcover classification data fill option. Options include:

Value Description

none Do not apply missing value fill routines

neighbor Use nearest neighbor to fill missing value

Landcover fill value:  indicates which landcover value to be used if an arbitrary value fill is
needed. (For example, when the landmask indicates a land point but no existing landcover point, a
value of 5 could be assigned if no nearest neighbor values exists to fill).

Landcover fill radius:  specifies the radius with which to search for nearby value(s) to help fill the
missing value.

Example ldt.config  entry

Landcover fill option:   neighbor    # none, neighbor
Landcover fill radius:     3.        # Number of pixels to search for neighbor
Landcover fill value:      5.        # Static value to fill where missing

This section also outlines the domain specifications of the landcover (and for now landmask) data.
If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying landcover data. Note: The Landcover grid domain inputs below are really
only required for the Ò_LISÓ data source options and that do not include Ò_NativeÓ in the data
source entries. All native parameters do not require the below inputs for LDT. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Landcover map projection:        latlon
Landcover lower left lat:       -59.995
Landcover lower left lon:      -179.995
Landcover upper right lat:       89.995
Landcover upper right lon:      179.995
Landcover resolution (dx):        0.01
Landcover resolution (dy):        0.01

Create or readin landmask:  offers the user the option to create or read in land/water mask file
information. Options include the ability to impose the mask on landcover and also the other
parameter fields.
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Example ldt.config  entry

Create or readin landmask:      "readin"

Landmask data source:  specifies the land mask dataset source to be read in. If the user is interested
in only using the selected landcover data source, then the user can select the same option for the
landmask data source.

Other current landmask source options include:

Value Description

MOD44W The MODIS 44W land-water mask was
developed and provided by: https://doi.org/
10.5067/MODIS/MOD44W.006

HYMAP The HYMAP basin area mask option.

Example ldt.config  entry

Landmask data source:   "MODIS_Native"

Landmask file:  specifies the location of land/water mask file. Note: If reading in the MOD44W land-
water mask, make sure to enter ÒMOD44WÓ Landmask data source entry.

Example ldt.config  entry

Landmask file:        ../input/1KM/landmask_UMD.1gd4r

Landmask spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is to
be applied to the landmask map. Options include:

Value Description

none Data is on same grid as LIS output domain

mode Upscale by selecting dominant type for each
gridcell

neighbor Use nearest neighbor when downscaling (or
upscaling, if needed)

Example ldt.config  entry

Landmask spatial transform:    none

Landmask map projection:  specifies the projection of the landmask map data.
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Example ldt.config  entry

Landmask map projection:       latlon

This section also outlines the domain specifications of the land water/mask data. The landmask
map projection and extents are only needed if you specify ÒreadinÓ for mask type and if the
landmask data source is ÒMOD44WÓ or Ò_LISÓ.

If the map projection of parameter data is specified to be ÒlatlonÓ, the following extents and
resolution configuration should be used for specifying landmask data. See AppendixÊ Cylindrical
Lat/Lon Domain Example  for more details about setting these values.

Future landmask data sets will have the projection, grid extents and resolution on the data reader
side and not needed to be specified in the ldt.config  file, depending on the data source.

Example ldt.config  entry

Landmask map projection:        latlon
Landmask lower left lat:       -59.995
Landmask lower left lon:      -179.995
Landmask upper right lat:       89.995
Landmask upper right lon:      179.995
Landmask resolution (dx):        0.01
Landmask resolution (dy):        0.01

Lakecover data source:  specifies the data source for lake depth and/or fraction for lake models, like
FLake.

Example ldt.config  entry

Lakecover data source:       GLDBv1

Lake depth map: specifies the location of the lake depth file (in meters), which is also used to derive
the lake gridcell fraction for lake models, like FLake.

Example ldt.config  entry

Lake depth map:        ./flake_inputs/GlobalLakeDepth.dat

Lake depth QC map: is a file that specifies the location of the QC flag for the origin of the lake depth
values, which is an optional field specified. This file can be used by lake models, like FLake, if
needed.

Example ldt.config  entry

Lake depth QC map:     ./flake_inputs/GlobalLakeStatus.dat

Lake params spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type
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is to be applied to the lake depth maps. Options include:

Value Description

none Data is on same grid as LIS output domain

average Upscale by averaging values for each gridcell

tile Upscale by selecting lake tiles for each gridcell
(not fully implemented)

Example ldt.config  entry

Lake params spatial transform:    average

Lake wind fetch value:  is the user-specified input value for lake-based wind-fetch (in meters) in
association with lake models like FLake. This value is constant (or global) for now until 2-D fields
become available.

Example ldt.config  entry

Lake wind fetch value:         10000.

Lake bottom sediments depth value:  is the user-specified input value for the thermally active layer
depth of bottom sediments (m) in association with lake models like FLake. This value is constant (or
global) for now until 2-D fields become available.

Example ldt.config  entry

Lake bottom sediments depth value:  10.

Lake bottom sediments temperature value:  is the user-specified input value for the outer edge
temperature (K) of the thermally active layer of the bottom sediments in association with lake
models like FLake. This value is constant (or global) for now until 2-D fields become available.

Example ldt.config  entry

Lake bottom sediments temperature value:   277.13

Inland waterbody data source:  specifies the inland water body (e.g., lake types) dataset source to be
read in. Current option is only:

Value Description

GLWD Global Lake and Wetland Database inland water
type map
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Example ldt.config  entry

Inland waterbody data source:      GLWD

Inland waterbody type map:  specifies the inland water body map file and path.

Example ldt.config  entry

Inland waterbody type map:  ./inlandwater_parms/GLWD/rastert_glwd_31.flt

Inland waterbody spatial transform:  specifies the inland waterbody spatial transform. Current
options are:

Value Description

none No spatial transform selected

tile Tile the inland waterbody types

mode Locate the dominant inland waterbody types

Example ldt.config  entry

Inland waterbody spatial transform:    tile

Regional mask data source:  specifies a regional land mask dataset source to be read in. Should
either match grid domain or be smaller to the LIS run domain.

Value Description

file Binary file type mask.

ESRI Binary file type mask produced in ESRI-GIS
software.

WRSI A BIL-format (binary) mask file associated with
WRSI model.

Example ldt.config  entry

Regional mask data source:   "none"

Regional mask file:  specifies the location of a regional mask file. This file can be either an index-
based state, country, basin, catchment, etc.Êmap used to mask further beyond the main water/land
mask.

Example ldt.config  entry

Regional mask file:    ../input/1KM/regional_statemask.1gd4r
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Regional mask map projection:  specifies the projection of the regional mask albedo map data.

Example ldt.config  entry

Regional mask map projection:   latlon

Clip landmask with regional mask:  A logical-based option that uses the regional mask to ÒclipÓ the
original landmask that is read-in or created. .true.  turns on the ÒclippingÓ option.

Example ldt.config  entry

Clip landmask with regional mask:  .true.

Regional mask spatial transform:  indicates which spatial transform (i.e., upscale or downscale)
type is to be applied to a regional mask map. Options include:

Value Description

none Data is on same grid as LIS output domain

neighbor Use nearest neighbor to select closest value

mode Upscale by selecting dominant type for each
gridcell

Example ldt.config  entry

Regional mask spatial transform:   mode

This section also outlines the domain specifications of the regional-based land mask data. If the
map projection of parameter data is specified to be lat/lon, the following configuration should be
used for specifying regional mask data.

See AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Regional mask lower left lat:       -59.995
Regional mask lower left lon:      -179.995
Regional mask upper right lat:       89.995
Regional mask upper right lon:      179.995
Regional mask resolution (dx):        0.01
Regional mask resolution (dy):        0.01

Rootdepth data source:  specifies the source of the vegetation root depth dataset. Options include:

Value Description

none No data

ALMIPII ALMIP II root depth field
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Example ldt.config  entry

Rootdepth data source:    none

Root depth file:  specifies the path and name of the root depth file. Options include:

Value Description

none No data

ALMIPII ALMIP II root depth field

Example ldt.config  entry

Root depth file:      none

7.4. Crop-Irrigation Parameters
Incorporate crop information:  specifies the logical flag with which to turn on the inclusion of crop
information and also to allow the user to enter additional options that can ensure crop, landcover,
and irrigation features are agreement.

Example ldt.config  entry

Incorporate crop information:   .false.

Crop type data source:  specifies the crop type map dataset source to be read in. Current landcover
source options include:

Value Description

UMDCROPMAP UMD+CROPMAP crop type map. For more info,
please refer to Ozdogan et al. (2010; JHM).

Monfreda08 FAOSTAT05 crop type maps. For more info,
please refer to Monfreda et al. (2008).

CONSTANT Ability to set a constant crop type for a set
classification.

Example ldt.config  entry

Crop type data source:  "none"

Crop classification:  specifies the crop classification system used to determine the range of crops
indexed for a particular crop library source.

Value Description

none Data is on same grid as LIS output domain
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Value Description

CROPMAP 19 classes; named by Ozdogan et al.(2010), used
Leff et al.(2004)

FAOSTAT01 19 classes; Used by Leff et al.(2004), considered
obsolete

FAOSTAT05 175 classes; Used by Monfreda et al. (2008)

Example ldt.config  entry

Crop classification:       "FAOSTAT01"

Crop library directory:  specifies the source of the crop library and inventory of crop classes,
related to the Crop classification:  entry (see above).

Example ldt.config  entry

Crop library directory:  "../LS_PARAMETERS/crop_params/Crop.Library.Files/"

Assign crop value type:  specifies the type of crop presence, such as a ÒsingleÓ crop or ÒmultipleÓ
crops given within a gridcell. Currently, only the ÒsingleÓ option is supported.

Example ldt.config  entry

Assign crop value type:    "none"

Assign single crop value:  specifies whether to assign a single crop value from an actual crop
library inventory, such as FAOSTAT01, which is also known as the CROPMAP classification used in
Ozdogan et al. (2010). By turning on this option (.true.), you can they specify what type of crop you
want to assign, like ÒmaizeÓ to the user-specified option, Default crop type: . If ÒmaizeÓ was entered,
then wherever the landcover map indicated a generic ÒcroplandÓ, the crop type field would be
given a dominant ÒmaizeÓ type.

Value Description

.false. Do not assign a single crop class to the crop type
field.

.true. Assign a single crop type, like ÒmaizeÓ to the
crop type field.

Example ldt.config  entry

Assign single crop value:     .true.

Default crop type:  specifies the default crop type that the user can enter and can be used in
conjunction with assigning a single crop type value (see above).
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Example ldt.config  entry

Default crop type:           "maize"

Crop type file:  specifies the location of a crop type file. This file contains different crop types that
can be used in in conjunction with a selected land cover map (as above).

Example ldt.config  entry

Crop type file:  ./irrigation/conus_modis/UMD_N125C19.1gd4r

Crop map spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is to
be applied to a crop type map. Options include:

Value Description

none Data is on same grid as LIS output domain

mode Upscale by selecting dominant type for each
gridcell

tile Read in tiled data or upscale by estimating
gridcell fractions

NOTE
LIS will be expecting ÒmodeÓ or dominant crop type per gridcell at this time. Future
versions will include landcover-crop tile options.

Example ldt.config  entry

Crop map spatial transform:   mode

Irrigation type data source:  specifies the irrigation method type dataset source to be read in.
Current source options include:

Value Description

GRIPC Irrigation map, by Salmon (2013).

Example ldt.config  entry

Irrigation type data source:  "none"

Irrigation type map:  specifies the location of an irrigation type file. This file contains different
irrigation categories (types) that can be used in conjunction with an irrigation fraction map.

A special land-use/irrigation-related map, known as the Global Rain-Fed, Irrigated, and Paddy
Croplands (GRIPC) Dataset (Salmon, 2013), has also been implemented as an option to LDT.
Currently, no models in LIS utilize this map but opportunities exist for the user community to
utilize for their landcover and irrigation modeling needs.
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Example ldt.config  entry

Irrigation type map: ../LS_PARAMETERS/irrigation/irrigtype_map.bin

Irrigation type spatial transform:  indicates which spatial transform (i.e., upscale or downscale)
type is to be applied to irrigation-related maps. Options include:

Value Description

none Data is on same grid as LIS output domain

mode Upscale by selecting dominant type for each
gridcell

neighbor Use nearest neighbor to select closest value

tile Read in tiled data or upscale by estimating
gridcell fractions

Example ldt.config  entry

Irrigation type spatial transform:    mode

Irrigation fraction data source:  specifies the irrigation method type dataset source to be read in.
Current source options include:

Value Description

MODIS_OG Irrigation area fraction map by Ozdogan and
Gutman (2008)

GRIPC Irrigation area fraction map by Salmon (2013)
!UserDerived

Example ldt.config  entry

Irrigation fraction data source:  "none"

Irrigation fraction map:  specifies the location of an irrigation fraction map file. This file contains
irrigation fraction (gridcell-based) that can be used in conjunction with an irrigation type map.

Example ldt.config  entry

Irrigation fraction map:  ../irrigation/irrig.percent.eighth.1gd4r

Irrigation fraction spatial transform:  indicates which spatial transform (i.e., upscale or
downscale) type is to be applied to irrigation-related maps. Options include:

Value Description

none Data is on same grid as LIS output domain
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Value Description

average Upscale by averaging values for each gridcell

neighbor Upscale or downscale using nearest neighbor
values

Example ldt.config  entry

Irrigation fraction map projection:   laton

Irrigation fraction map projection:  indicates the grid projection defines an input irrigation maps.
Options include:

Value Description

latlon Lat/Lon projection with SW to NE data ordering

Example ldt.config  entry

Irrigation fraction map projection:    latlon

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying irrigation data, if the data source option has a Ò_LISÓ in the name. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Irrigation fraction lower left lat:      -59.87500
Irrigation fraction lower left lon:     -179.87500
Irrigation fraction upper right lat:      89.87500
Irrigation fraction upper right lon:     179.87500
Irrigation fraction resolution (dx):       0.2500
Irrigation fraction resolution (dy):       0.2500

7.5. Soil Parameters
Soils maps

Sand fraction map:  specifies the sand fraction map file.

Clay fraction map:  specifies the clay fraction map file.

Silt fraction map:  specifies the silt map file.

Gravel fraction map:  specifies the gravel map file.

Porosity data source:  specifies the soil porosity dataset source to be read in. Current source
options include:
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Value Description

FAO LISF-team produced soil porosity data source.

CLSMF2.5 Similar to the above option but for CLSM F2.5
model.

CONSTANT User can select a constant value.

Porosity map:  specifies porosity map file.

Soildepth data source:  specifies the soildepth dataset source to be read in. Current source option is:

Value Description

ALMIPII ALMIPII soil depth data source.

Soil depth map:  specifies the soil depth map file.

Saturated matric potential map:  specifies saturated matric potential map file.

Saturated hydraulic conductivity map:  specifies saturated hydraulic conductivity map file.

b parameter map:  specifies b parameter map file.

Quartz map: specifies quartz data map file.

Example ldt.config  entry

Sand fraction map:        ../input/25KM/sand_FAO.1gd4r
Clay fraction map:        ../input/25KM/clay_FAO.1gd4r
Silt fraction map:        ../input/25KM/silt_FAO.1gd4r
Gravel fraction map:      ../input/25KM/gravel_Special.1gd4r
Porosity data source:        none
Porosity map:
Saturated matric potential map:
Saturated hydraulic conductivity map:
b parameter map:
Quartz map:

Soil fraction data source:  specifies the source of the soil fraction dataset. Options include:

Value Description

none No soil fraction data source

FAO FAO soil fraction percentage fields

STATSGO_LIS LISF-team derived STATSGO v1 soil fraction
fields

ALMIPII ALMIP II soil fraction percentage fields

CONSTANT If user wants to set a constant soil fraction
values
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Example ldt.config  entry

Soil fraction data source:     FAO

Soil fraction number of bands:  specifies the number of soil fraction bins to turn on soil fraction
tiling capability.

Example ldt.config  entry

Soil fraction number of bands:     1

Soils spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is to be
applied to the soils maps. Options include:

Value Description

none Data is on same grid as LIS output domain

average Upscale by averaging values for each gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

bilinear Reinterpolate by using bilinear interpolation

budget-bilinear Reinterpolate by using conservative, budget-
bilinear

tile Read in tiled data or upscale by estimating
gridcell fractions

Example ldt.config  entry

Soils spatial transform:     average

Soils map projection:  specifies the projection of the soils map data.

Soils fill option:  specifies the general soil data (e.g., fractions) fill option. Options include:

Value Description

none Do not apply missing value fill routines

neighbor Use nearest neighbor to fill missing value

By selecting the soils fill option, neighbor, this activates the need to enter values for the Soils fill
radius and fill value, as shown below. If a porosity map is read in and the soils fill option is set to
neighbor, the user can then enter a fill value for porosity to ensure mask-parameter agreement.

Soils fill radius:  specifies the radius with which to search for nearby value(s) to help fill the
missing value.

Soils fill value:  indicates which soils value to be used if an arbitrary value fill is needed. (For
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example, when the landmask indicates a land point but no existing soils value, a value of 0.33 could
be assigned if no nearest neighbor values exists to fill).

Porosity fill value:  indicates which porosity value to be used if an arbitrary value fill is needed.
(For example, when the landmask indicates a land point but no existing porosity value, a value of
0.30 could be assigned if no nearest neighbor values exists to fill).

Example ldt.config  entry

Soils fill option:   neighbor
Soils fill radius:   3
Soils fill value:    0.33
Porosity fill value: 0.30

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying soils data, if the data source option has a Ò_LISÓ in the name. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Soils map projection:        latlon
Soils lower left lat:      -59.87500
Soils lower left lon:     -179.87500
Soils upper right lat:      89.87500
Soils upper right lon:     179.87500
Soils resolution (dx):       0.2500
Soils resolution (dy):       0.2500

Hydrologic soil group source:  specifies the hydrological soil group (HSG) data source. Options
include:

Value Description

none No HSG data source

STATSGOv1 STATSGO v1 HSG data source

Example ldt.config  entry

Hydrologic soil group source:        STATSGOv1

Hydrologic soil group map:  specifies the path and filename for the HSG input file.

Example ldt.config  entry

Hydrologic soil group map:  ./input/STATSGO_v1/hsgpct.bsq

Bulk density data source:  specifies the source of the soil bulk density data type. Currently no
options supported at this time.
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Example ldt.config  entry

Bulk density data source:     none

Water capacity data source:  specifies the source of the water holding capacity data type. Currently
no options supported at this time.

Example ldt.config  entry

Water capacity data source:   none

Rock volume data source:  specifies the source of the amount of rock volume data type. Currently no
options supported at this time.

Example ldt.config  entry

Rock volume data source:   none

Rock frag class data source:  specifies the source of the rock fragment classification type. Currently
no options supported at this time.

Example ldt.config  entry

Rock frag class data source:  none

Permeability data source:  specifies the source of the permeability data type. Currently no options
supported at this time.

Example ldt.config  entry

Permeability data source:   none

Soil texture data source:  specifies the soil texture dataset source to be read in. Current soil texture
source options include:

Value Description

STATSGOFAO_Native The blended STATSGOv1 and FAO soil texture
map. See: http://www.ral.ucar.edu/research/land/
technology/lsm.php

STATSGOFAO_LIS Similar dataset as to the above one but
processed by LISF-team.

FAO FAO or Reynolds et al. (1999) soil texture map.

ISRIC ISRIC soil texture data source.

ZOBLER_GFS Similar to above but on a GFS run domain.

STATSGOv1 The STATSGOv1-only soil texture map.
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Value Description

CONSTANT User can set a constant soil texture class.

Example ldt.config  entry

Soil texture data source:   "STATSGOFAO_Native"

Soil texture map:  specifies the soil texture file.

Soil texture spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type
is to be applied to the soil texture map. Options include:

Value Description

none Data is on same grid as LIS output domain

mode Upscale by selecting dominant type for each
gridcell

neighbor Upscale by using nearest valid value for each
gridcell

tile Read in tiled data or upscale by estimating
gridcell fractions

Example ldt.config  entry

Soil texture map:  ../input/25KM/soiltexture_STATSGO-FAO.1gd4r
Soil texture spatial transform:     none

Soil texture map projection:  specifies the projection of the soil texture map data.

Soil texture fill option:  specifies the soil texture data fill option. Options include:

Value Description

none Do not apply missing value fill routines

neighbor Use nearest neighbor to fill missing value

Soil texture fill value:  indicates which soil texture value to be used if an arbitrary value fill is
needed. (For example, when the landmask indicates a land point but no existing soil texture value,
a value of 6 could be assigned if no nearest neighbor values exists to fill).

Soil texture fill radius:  specifies the radius with which to search for nearby value(s) to help fill
in the missing value.
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Example ldt.config  entry

Soil texture fill option:      neighbor
Soil texture fill radius:         3.
Soil texture fill value:          6.

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying soil texture data, if the data source option has a Ò_LISÓ in the name. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Soil texture map projection:        latlon
Soil texture lower left lat:       -59.87500
Soil texture lower left lon:      -179.87500
Soil texture upper right lat:       89.87500
Soil texture upper right lon:      179.87500
Soil texture resolution (dx):        0.2500
Soil texture resolution (dy):        0.2500

Soil color map projection:  specifies the projection of the soil color map data.

Soil color data source:  specifies the soil color data source. Current option is: FAO

Soil color map:  specifies the soil color map file. This soil map is mainly used by the Community
Land Model (version 2).

Soil color spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is
to be applied to the soil color map. Options include:

Value Description

none Data is on same grid as LIS output domain

mode Upscale by selecting dominant type for each
gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

Example ldt.config  entry

Soil color data source:        none
Soil color map:
Soil color spatial transform:     none

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying soil color data, data source option ÒFAOÓ or has a Ò_LISÓ in the name. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.
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Example ldt.config  entry

Soil color map projection:         latlon
Soil color lower left lat:       -59.87500
Soil color lower left lon:      -179.87500
Soil color upper right lat:       89.87500
Soil color upper right lon:      179.87500
Soil color resolution (dx):        0.2500
Soil color resolution (dy):        0.2500

7.6. Topography Parameters
Elevation data source:  specifies the elevation dataset source to be read in.

Slope data source:  specifies the slope dataset source to be read in.

Aspect data source:  specifies the aspect dataset source to be read in.

Curvature data source:  specifies the curvature dataset source to be read in.

Current options include:

Value Description

GTOPO30_Native The GTOPO30 elevation map native source. See:
https://doi.org/10.5065/A1Z4-EE71

GTOPO30_LIS Similar dataset as to the above one but
processed by LISF-team.

GTOPO30_GFS Similar dataset as to the above but on GFS grid.

SRTM_Native The SRTM elevation map native source. See:
http://dds.cr.usgs.gov/srtm/version2_1/SRTM30

SRTM_LIS Similar dataset as to the above one but
processed by LISF-team.

CONSTANT User can set a constant elevation, slope or aspect
class.

MERIT_1K The MERIT elevation map, but processed by
LISF-team to have a resolution Ô0.008333Õ. See:
http://hydro.iis.u-tokyo.ac.jp/~yamadai/
MERIT_DEM/index.html

Example ldt.config  entry

Elevation data source:  "SRTM_Native"
Slope data source:      "SRTM_Native"
Aspect data source:     "SRTM_Native"
Curvature data source:  "SRTM_Native"
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Elevation number of bands:  specifies the number of elevation bands or bins to turn on elevation
tiling capability.

Slope number of bands:  specifies the number of slope bands or bins to turn on slope tiling
capability.

Aspect number of bands:  specifies the number of aspect bands or bins to turn on aspect tiling
capability.

Curvature number of bands:  specifies the number of curvature bands or bins to turn on curvature
tiling capability.

Example ldt.config  entry

Elevation number of bands:     1
Slope number of bands:         1
Aspect number of bands:        1
Curvature number of bands:     1

Topography maps

Elevation map:  specifies the elevation of the LIS grid. If the elevation map type selected is
SRTM_Native, then the elevation file entry is actually just the directory path, which contains the
tiled SRTM elevation files.

Slope map: specifies the slope of the LIS grid. If the slope map type selected is SRTM_Native, then the
file entry is actually just the directory path, which contains the tiled SRTM elevation files.

Aspect map: specifies the aspect of the LIS grid. If the aspect map type selected is SRTM_Native, then
the file entry is actually just the directory path, which contains the tiled SRTM elevation files.

Curvature map:  specifies the curvature of the LIS grid.

Example ldt.config  entry

Elevation map:     ../input/25KM/elev_GTOPO30.1gd4r
Slope map:         ../input/25KM/slope_GTOPO30.1gd4r
Aspect map:        ../input/25KM/aspect_GTOPO30.1gd4r
Curvature map:     ../input/25KM/curv_GTOPO30.1gd4r

Elevation fill option:  specifies the elevation data fill option. Options include:

Value Description

none Do not apply missing value fill routines

neighbor Use nearest neighbor to fill missing value

Elevation fill value:  indicates which elevation value to be used if an arbitrary value fill is needed.
(For example, when the landmask indicates a land point but no existing elevation value, a value of
100(m) could be assigned if no nearest neighbor values exists to fill).
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Elevation fill radius:  specifies the radius with which to search for nearby value(s) to help fill in
the missing value.

Example ldt.config  entry

Elevation fill option:          neighbor
Elevation fill radius:           2.
Elevation fill value:           100.

Slope fill option:  specifies the slope data fill option. Options include:

Value Description

none Do not apply missing value fill routines

neighbor Use nearest neighbor to fill missing value

Slope fill value:  indicates which slope value to be used if an arbitrary value fill is needed. (For
example, when the landmask indicates a land point but no existing slope value, an value of 0.1
could be assigned if no nearest neighbor values exists to fill).

Slope fill radius:  specifies the radius with which to search for nearby value(s) to help fill in the
missing value.

Example ldt.config  entry

Slope fill option:         neighbor
Slope fill radius:           2.
Slope fill value:           0.1

Aspect fill option:  specifies the aspect data fill option. Options include:

Value Description

none Do not apply missing value fill routines

neighbor Use nearest neighbor to fill missing value

Aspect fill value:  indicates which aspect value to be used if an arbitrary value fill is needed. (For
example, when the landmask indicates a land point but no existing aspect value, an value of 2.0
could be assigned if no nearest neighbor values exists to fill).

Aspect fill radius:  specifies the radius with which to search for nearby value(s) to help fill in the
missing value.

Example ldt.config  entry

Aspect fill option:        neighbor
Aspect fill radius:           2.
Aspect fill value:           2.0
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Topography map projection:  specifies the projection of the topography map data.

Topography spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is
to be applied to the topographic map. Options include:

Value Description

none Data is on same grid as LIS output domain

average Upscale by averaging values for each gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

bilinear Reinterpolate by using bilinear interpolation

budget-bilinear Reinterpolate by using conservative, budget-
bilinear

tile Read in tiled data or upscale by estimating
gridcell fractions

Example ldt.config  entry

Topography spatial transform:     tile

This section should also specify the domain specifications of the topography data. If the map
projection of parameter data is specified to be lat/lon, the following configuration should be used
for specifying topography data, especially if the data source option has a Ò_LISÓ in the name. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Topography map projection:         latlon
Topography lower left lat:       -59.87500
Topography lower left lon:      -179.87500
Topography upper right lat:       89.87500
Topography upper right lon:      179.87500
Topography resolution (dx):        0.2500
Topography resolution (dy):        0.2500

7.7. LSM-specific Parameters
Albedo maps

Albedo data source:  specifies the albedo climatology map dataset source to be read in. Current
source options include:

Value Description

NCEP_Native Native monthly NCEP albedo files.
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Value Description

NCEP_LIS Similar to the above option but LISF-team
processed.

CONSTANT User can select a constant value.

Albedo map: specifies the path of the climatology based albedo files. The climatology albedo data
files have the following naming convention: <directory>/<file header>.<tag>.1gd4r The tag should
be either sum, win, spr, or aut depending on the season, or the tag should represent the month
(such as jan, feb, mar, etc.). The file header can be anything (such as alb1KM). The albedo field is
used by Noah LSM versions.

Albedo map projection:  specifies the projection of the albedo map data.

Albedo climatology interval:  specifies the frequency of the albedo climatology in months.

Value Description

monthly Monthly interval for albedo files

quarterly Seasonal interval for albedo files

Albedo spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is to
be applied to the albedo maps. Options include:

Value Description

none Data is on same grid as LIS output domain

average Upscale by averaging values for each gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

bilinear Reinterpolate by using bilinear interpolation

budget-bilinear Reinterpolate by using conservative, budget-
bilinear

Example ldt.config  entry

Albedo data source:           NCEP_LIS
Albedo map:                ../input/25KM/albedo_NCEP
Albedo climatology interval:  monthly
Albedo spatial transform:     none

If selecting the Catchment LSM (F2.5 version), the model requires the near infrared (NIR) and
visible (VIS) albedo factor files, as shown below for example. This particular albedo parameter set
is currently only available for the Catchment LSM Fortuna 2.5 (CLSMF2.5).

Albedo NIR factor file:  specifies the NIR albedo factor file.

Albedo VIS factor file:  specifies the VIS albedo factor file.
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These albedo parameter subroutines can be found in the albedo directory.

Example ldt.config  entry

Albedo NIR factor file: ./GLDAS_1.0-deg/modis_scale_factor.albnf.clim
Albedo VIS factor file: ./GLDAS_1.0-deg/modis_scale_factor.albvf.clim

Albedo fill option:  specifies the albedo data fill option. Options include:

Value Description

none Do not apply missing value fill routines

average Use average to fill missing value

Albedo fill value:  indicates which albedo value to be used if an arbitrary value fill is needed. (For
example, when the landmask indicates a land point but no existing albedo value, a value of 0.12
could be assigned if no nearest neighbor values exists to fill).

Albedo fill radius:  specifies the radius with which to search for nearby value(s) to help fill in the
missing value.

Example ldt.config  entry

Albedo fill option:            average
Albedo fill radius:               2.
Albedo fill value:               0.12

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying albedo data where the albedo data source option has a Ò_LISÓ in the name.
See AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Albedo map projection:       latlon
Albedo lower left lat:      -59.87500
Albedo lower left lon:     -179.87500
Albedo upper right lat:      89.87500
Albedo upper right lon:     179.87500
Albedo resolution (dx):       0.2500
Albedo resolution (dy):       0.2500

Max snow albedo data source:  specifies the maximum snow albedo dataset source to be read in.
Current source options include:

Value Description

NCEP_Native Native NCEP maximum snow albedo source.

NCEP_LIS Similar to the above option but LISF-team
processed.
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Value Description

NCEP_GFS Similar to the above option but on GFS grid.

SACHTET.3.5.6 Max snow albedo specific to the SAC-HTET
model.

CONSTANT User can select a constant value.

Max snow albedo map: specifies the map file containing data with the static upper bound of the snow
albedo. The albedo field is used by all Noah LSM and RDHM-SAC LSM versions.

Max snow albedo map projection:  specifies the projection of the max snow albedo map data.

Max snow albedo spatial transform:  indicates which spatial transform (i.e., upscale or downscale)
type is to be applied to the maximum snow albedo map. Options include:

Value Description

none Data is on same grid as LIS output domain

average Upscale by averaging values for each gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

bilinear Reinterpolate by using bilinear interpolation

budget-bilinear Reinterpolate by using conservative, budget-
bilinear

Example ldt.config  entry

Max snow albedo data source:       NCEP_LIS
Max snow albedo map:   ../input/25KM/mxsnoalb_MODIS.1gd4r
Max snow albedo spatial transform:  none

Max snow albedo fill option:  specifies the max snow albedo data fill option. Options include:

Value Description

none Do not apply missing value fill routines

average Use average to fill missing value

Max snow albedo fill value:  indicates which max snow albedo value to be used if an arbitrary
value fill is needed. (For example, when the landmask indicates a land point but no existing snow
albedo value, an value of 0.42 could be assigned if no nearest neighbor values exists to fill).

Max snow albedo fill radius:  specifies the radius with which to search for nearby value(s) to help
fill in the missing value.
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Example ldt.config  entry

Max snow albedo fill option:          average
Max snow albedo fill radius:             3.
Max snow albedo fill value:             0.42

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying max snow albedo data, where the max snow albedo albedo data source
option has a Ò_LISÓ in the name. See AppendixÊCylindrical Lat/Lon Domain Example  for more
details about setting these values.

Example ldt.config  entry

Max snow albedo map projection:      latlon
Max snow albedo lower left lat:    -59.87500
Max snow albedo lower left lon:   -179.87500
Max snow albedo upper right lat:    89.87500
Max snow albedo upper right lon:   179.87500
Max snow albedo resolution (dx):     0.2500
Max snow albedo resolution (dy):     0.2500

Greenness fraction maps

Greenness vegetation fraction is considered the horizontal greenness fraction represented for a
model gridcell. This parameter is used in the LSMs: all Noah LSMs, RDHM-SAC, Catchment F2.5.

Greenness data source:  specifies the greenness fraction climatology dataset source to be read in.
Current source options include:

Value Description

NCEP_Native Native NCEP monthly greenness climatology
source.

NCEP_LIS Similar to the above option but LISF-team
processed.

CLSMF2.5 Similar to the above option but for CLSM F2.5
model.

SACHTET.3.5.6 Similar to the above option but for SAC-HTET
model.

CONSTANT User can select a constant value.

Greenness map projection:  specifies the projection of the greenness map data.

Greenness fraction map:  specifies the source of the climatology based gfrac files. The climatology
greenness data files have the following naming convention: <directory>/<file header>.<tag>.1gd4r.
The tag should represent the month (such as jan, feb, mar, etc.). The file header can be anything
(such as green1KM).
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Greenness climatology interval:  specifies the frequency of the greenness climatology in months.
Only current option is: ÒmonthlyÓ.

Calculate min-max greenness fraction:  specifies a logical flag option to offer the user the ability to
calculate minimum and maximum greenness fraction values from a given climatology (e.g.,
monthly). Acceptable values are:

Value Description

.false. Read in min and max greenness fraction value
maps

.true. Calculate greenness fraction from greenness
climatology maps

Greenness maximum map: specifies the file of the climatological maximum greenness data from the
monthly greenness files.

Greenness minimum map: specifies the file of the climatological minimum greenness data from the
monthly greenness files.

Greenness spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is
to be applied to the greenness maps. Options include:

Value Description

none Data is on same grid as LIS output domain

average Upscale by averaging values for each gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

bilinear Reinterpolate by using bilinear interpolation

budget-bilinear Reinterpolate by using conservative, budget-
bilinear

Example ldt.config  entry

Greenness data source:         NCEP_LIS
Greenness fraction map:     ../input/25KM/gvf_NCEP
Greenness climatology interval:   monthly
Calculate min-max greenness fraction:  .true.
Greenness maximum map:      ../input/25KM/gvf_NCEP.MAX.1gd4r
Greenness minimum map:      ../input/25KM/gvf_NCEP.MIN.1gd4r
Greenness spatial transform:     none

Greenness fill option:  specifies the greenness fraction data fill option. Options include:

Value Description

none Do not apply missing value fill routines
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Value Description

average Use average to fill missing value

Greenness fill radius:  specifies the radius with which to search for nearby value(s) to help fill in
the missing value.

Greenness fill value:  indicates which greenness fraction value to be used if an arbitrary value fill
is needed. (For example, when the landmask indicates a land point but no existing greenness value,
a value of 0.2 could be assigned if exists to fill).

Greenness maximum fill value:  indicates which maximum greenness fraction value to be used if an
arbitrary value fill is needed.

Greenness minimum fill value:  indicates which minimum greenness fraction value to be used if an
arbitrary value fill is needed.

Example ldt.config  entry

Greenness fill option:        average
Greenness fill radius:           3
Greenness fill value:           0.20
Greenness maximum fill value:   0.80
Greenness minimum fill value:   0.05

If the map projection of parameter data is specified to be lat/lon, the following configuration should
be used for specifying greenness data source, if the option has a Ò_LISÓ in the name. See
AppendixÊCylindrical Lat/Lon Domain Example  for more details about setting these values.

Example ldt.config  entry

Greenness map projection:        latlon
Greenness lower left lat:      -59.87500
Greenness lower left lon:     -179.87500
Greenness upper right lat:      89.87500
Greenness upper right lon:     179.87500
Greenness resolution (dx):       0.2500
Greenness resolution (dy):       0.2500

LAI/SAI maps Leaf area index and stem area index maps are used to describe the vertical
representation of leafy vegetation and the woody-branch areas within a given gridecell
(respectively). LAI/SAI are used in the Community Land Model (CLM), Mosaic LSM, and Catchment
LSM, version F2.5.

LAI/SAI map projection:  specifies the projection of the LAI/SAI map data.

LAI data source:  specifies the leaf area index (LAI) climatology dataset source to be read in.
Current source options include:
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Value Description

AVHRR LISF-team produced monthly LAI climatology
source.

CLSMF2.5 Similar to the above option but for CLSM F2.5
model.

CONSTANT User can select a constant value.

SAI data source:  specifies the stem area index (SAI) climatology dataset source to be read in.
Current source options include:

Value Description

AVHRR LISF-team produced monthly SAI climatology
source.

CONSTANT User can select a constant value.

LAI map: specifies the source of the climatology based LAI files. The climatology data files have the
following naming convention: <directory>/<file header>.<tag>.1gd4r. The tag should be represent
the month (such as jan, feb, mar, etc.). The file header can be anything (such as avhrr_lai_1KM).

SAI map: specifies the source of the climatology based SAI files. The climatology data files have the
following naming convention: <directory>/<file header>.<tag>.1gd4r. The tag should be represent
the month (such as jan, feb, mar, etc.). The file header can be anything (such as avhrr_sai_1KM).

LAI/SAI climatology interval:  specifies the frequency of the LAI or SAI climatology in months.
Current option is: ÒmonthlyÓ.

Calculate min-max LAI:  specifies a logical flag option to offer the user the ability to calculate
minimum and maximum LAI values from a given climatology (e.g., monthly). Acceptable values
are:

Value Description

.false. Read in min and max LAI value maps

.true. Calculate LAI from LAI climatology maps

LAI maximum map: specifies the file of the climatological maximum LAI data from the monthly LAI
files.

LAI minimum map: specifies the file of the climatological minimum LAI data from the monthly LAI
files.

LAI/SAI spatial transform:  indicates which spatial transform (i.e., upscale or downscale) type is to
be applied to the LAI and SAI maps. Only ÒnoneÓ option works for the ÒAVHRRÓ or ÒCLSMF2.5Ó LAI
data source entries. Other spatial options for the include:

Value Description

none Data is on same grid as LIS output domain
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Value Description

average Upscale by averaging values for each gridcell

neighbor Reinterpolate by selecting nearest gridcell
neighbor

bilinear Reinterpolate by using bilinear interpolation

budget-bilinear Reinterpolate by using conservative, budget-
bilinear

Example ldt.config  entry

LAI data source:            CLSMF2.5
LAI map:          ../input/25KM/avhrr_lai_nldas
SAI map:          ../input/25KM/avhrr_sai_nldas
Calculate min-max LAI:      .false.
LAI maximum map:  ../input/CLSMF2.5/clsmf2.5_maxlai.1gd4r
LAI minimum map:  ../input/CLSMF2.5/clsmf2.5_minlai.1gd4r
LAI/SAI climatology interval:  monthly
LAI/SAI spatial transform:     none

LAI/SAI fill option:  specifies the LAI/SAI data fill option. Options include:

Value Description

none Do not apply missing value fill routines

average Use average to fill missing value

LAI/SAI fill radius:  specifies the radius with which to search for nearby value(s) to help fill in the
missing value.

LAI fill value:  indicates which LAI value to be used if an arbitrary value fill is needed. (For
example, when the landmask indicates a land point but no existing LAI value, a value of 1 could be
assigned if exists to fill).

LAI maximum fill value:  indicates which maximum LAI value to be used if an arbitrary value fill is
needed.

LAI minimum fill value:  indicates which minimum LAI value to be used if an arbitrary value fill is
needed.

SAI fill value:  indicates which SAI value to be used if an arbitrary value fill is needed.
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